The Effect of Low Body Tem perature on the Intraparticulate H ydrolysis o f 131 I-albumin in Toads
F r a n c ic o B e r t i n i * Previous experim ents1-3 have shown that endovenously injected 131I-albumin is incorporated in subcellular fractions from liver homogenates where the hydrolysis of the labeled protein occurs; if the frac tions that contain them are incubated under adequate osmotic protection, acid soluble radioactivity is released into the suspending medium. Those experiments are a biochemical evidence of the fusion of the albumin car rying phagosomes with lysosomes, in agreement with S t r a u s ' histochemical observations4, as well a proof of the functional preservation of the resulting bodies (phagolysosomes) in mouse liver homogenates.
The present work concernes striking effects of the body temperature on the ability of isolated liver p ar ticles to break down the trapped labeled proteins. When the local common toad Bufo arenarum was ex posed to a tem perature between 4 and 5 °C, the incu bation at 37 °C of liver subcellular particles contain ing the labeled protein failed to produce acid soluble radioactivity, as it occurs for animals kept at room temperature. The 131I-albumin was prepared according to Izzo et al. 5, treated with formaldehyde 1, dialyzed and diluted with saline to a concentration of 0.8 to 1.0 mg of protein per ml. From 0.2 to 0.4 ml of this solution with an activity of 105 counts/min/mg protein, were injected into the heart of adult male specimenes of the toad previously maintained for two hours at a tem pera ture of 24 °C or, when the effect of low tem perature was studied in a refrigerated cabinet. Other animals were cooled to 0°C on ice cubes. The intraparticulate hydrolysis of 131I-albumin was measured as follow: the animals were killed from one to four hours after the injection, their livers removed and homogenized in 40 ml of 0.25 m surcrose in 0.01 m tris-acetate buffer (pH 7.3). The particles sedimenting at 26,000 g x 10 min obtained from the homogenates were suspended in 0.25 m sucrose dissolved in 0.05 m acetate buffer (pH 5.0). From this suspension, incubated at 37 °C, aliquota were drawn at different times of incubation and added to 0.5 ml of 20% trichloroacetic acid in order to measure the percentage of acid soluble radio activity in the supernatant obtained after spinning.
The 26,000 liver particles obtained from animals held at 24 °C showed considerable release of acid particulate albumin digestion at low tem perature was reversible. Animals recovering from the cold kept one hour at 24 °C showed curves of hydrolysis similar to that obtained with liver particles of animals that were not exposed to the cold. P artial hepatectomy was per formed in order to obtain from the same animal the data on the formation of acid soluble radioactivity ( fig. 1 , solid triangles and empty triangles).
It is important to note that the uptake of labeled protein by liver was lowered only from 5,000 counts/ min/g of wet tissue in cooled animals. The 131I-albumin was, in liver, 45% sedimentable with the 26,000 g x 10 min particles one hour after injection on the non cooled animals, 8% in ice cooled at one hour and 24% sedi mentable in the specimenes kept at 5 °C, four hours after the injection. Acid soluble radioactivity in blood of 24 cC specimenes increased to a 60% of total blood radioactivity, while in cooled animals was less than 9%, 36 hours after the injection. The non specific adsorbtion of 131I-albumin on the 26,000 g particles ob tained by adding suitable amounts of labeled proteins to livers from non injected animals during homogenization, was found to be 1.5 + 0.5 per cent. Finally no significative amounts of sedimentable radioactivity were recovered in fractions of liver homogenates at higher speed (105,000 g x 20 min) in either cooled or non cooled animals.
These experiments show that the liver of the toad exposed to low tem peratures may incorporate signi ficant amounts of an heterologous endovenously in jected macromolecule, in a sedimentable form. How ever, in these conditions, the particles that contain the 131I-albumin would lack proteases. Consequently it seen reasonable to believe that, unless the protein is taken up by other lysosome deprived liver cells, the fusion of lysosomes with the albumin carrying phagosomes cannot occurs, or is extremely reduced, at such tem peratures. The levels or types of energy required for the incorporation of macromolecules or colloidal p ar ticles may be very different from that necessary for the fusion of subcellular bodies, bat both appear too small, if compared with the overol energy of cell metabolism, to be measured by conventional techniques. On the other hand these experiments suggest that the orga nisms may be affected on those mechanisms of defence against virus and bacteria mediated by lysosomes and its hydrolases, when exposed to low tem perature.
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